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9^%m^it^^m%-t^r:Lit>mM>'\^ti'^M<> m^ammmm (lcd) X'^^m^jt 

[0 0 0 3] 

X l/^ h n;i/^ :^ -fe (Electro Luminescence : fl;^$:Jn;^ 
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mymm'p. mm/jE^^xmym%m/^m^mmmymm^(Dmicmm b r=.m 

[0 0 0 5] 
[0 0 0 6] 
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[0 0 0 8] 

[0 0 0 9] 

-■^(DmM^miy^^m.it-^t\^x^i^f^tf^^fz.r^i^\z. mmit-^mmir^i-^-^z^^W:-^ 
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[0 0 10] 

mi 0 (A) iz^^m^ 110 4 (Dmmm^mmzB-to mm 1 1 o i _h{c« 
, mmit^mmi i o 2A^?^^$tiT^3t;> ^tii-fb^^Mi i o 2®j:tc«, ^ 

@1 1 0 3:;b^?^^$tl, ^%m^l 1 0 4*^?^^$tlTVNSo ^fe, ^)^^^1 
1 0 4^C^3V^T, ^^^k-^i^Ml 1 0 2(Z)-g|S:)b^^tgt--5:X|J(&§|Sl 10 5 ^r^g-f 

-si:, wii-fb-^^Mi 1 0 2jiici^iii i o 3 ^mm.hr^iL^. xmmi 105 

lc^v>Tl^^i 10 1 iil^^Si 10 3 hif^mi^xm^-^tx.^fc.mzfym-hiS^n: 

[0 0 1 1 ] 

^j3:*:H^M»*'eii, mnmmizMmit^^m-^m-t&sEnm 1 0 sic^tl 

mmit^mmi 1 0 2(D^«L/TV%Sg|S:9-{C^VxT2o®«@*^g^bTV>S 
®mS:^R&SPl 10 5 hi^/S'ziiilc-rs. 
[0012] 

ii^> ^)^m^l 1 0 4ti, :J1^g|$Sagl 1 0 7:;^)^P>«M«jBE*^m^D$tl-5r i: 
[0 0 13] 

010 (B) {Cli. ^3^^^1 1 0 4 7b'«^|5f6g|$l 1 0 5 §:^L^&V^^-^^COV^ 
T, o^U, 010 (A) cDiESaP 1 1 0 6®^5^i-efe-5#-^{CoVNTmt-o rcD 
^^(i, ^asm^l 1 0 7;?)^e>«l!i«ffiEQri7&'JpPin^tlSi:5§3^^^1 104 

[0014] 

rtltC^LT, EI 10 (C) \Z\t. ^%m^l I 0 Afimi 0 (A) iC^Lfe 
^Ml 1 0 5 S:;g•t-S^■a■^COV^T^t- c ^©©^{Ctt, :J1^g|J«ail 1 0 7A^ 

e)«j£Ej,^i*>miiisti-5i:, lESgP 1 1 0 6icmin$n<g>«i±tt, Bfio (b 

) lC^L/;t«JEbEjiiQj: y <, E'jioi:^^. mii, :XP(&BP1 1 0 51C 
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i r ^ E \ i r ^M^i-^ f s z: ii ic s =fo (Z) -e ^ s c 

[0 0 15] 
[0 0 16] 

[0 0 17] 
[0 0 18] 
[0019] 

tlfe^^tCli^RlglSSriifS bright ^«&f^iS-tS:&^, J3J:t>*3(Z):&?S?:^v> 
[0 0 2 0] 

01 (A) a«±{C?^^$tifeM^SP 1 0 1 S:^-t=fe<DT'$>»;, «fS[<^>ia 
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[0 0 2 1] 

M izmmijmti ic < < ^ Kn^m^am^ u t l * e) , 

[0 0 2 2] 
[0 0 2 3] 

M-rs t^^m^ 10 4 (D^pfigp 10 3 icii, mmttmn&o zmzMLx. 

[0 0 2 4] 
[0 0 2 5] 

mmii^iyB-hLx\.^^m^^mm^tt^o mm^t-^^^^iinzj^^). w^^r 
7.^wm\^tcmzm.n^nm misnrnMh^^^o) ^m^p. %^\zm 

<Zt.tf^X^^o 

[0 0 2 6] 

&.±iz^i). tyB-hmm^mmitt^zhx. mj^-(r^^mmLr:^mz^ 
\:,^^mm(D'j ~^nm^w<^i^t)'^x^. zniz^i)mmit^mMizmm<Dn 

[0 0 2 7] 
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[0 0 2 8] 

mm-r^o jQ:^. A^yi/zfm(o^^mmziB\>^x^mmi^^mB^mm-r^^t. 

[0 0 2 9] 

mz (A) \i. a;K20 l_hlCTFT2 0 2A^f^^3n, TFT2 0 2i:«^ 
[0 0 3 0] 

, ^<Dmmmxnh<Mm-t^o 

[0 0 3 1] 

4*^^mbT, 1^112 0 5 i:ISM2 0 3*^^>a-hb"CVNSmmtt, ^TOil^i 
[0 0 3 2] 
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[0 0 3 3] 

(Dmm-^^^^^^ytizisii^^^ (Photon) m^:^^v^y3ymumrmmi^ 
m^ytm^izm-t^m^^^r:^it. i~i 5 vcoigHT-siin-rsc 

-^^x^tlS®J^^^)' hxi/^^ hn>^« (C3 2 0 oi/u-x) S:fflv^s= 

[0 0 3 4] 

Z.(3D:*:>^^li, I. I (Image Intensifier)^^^:ij;l^*^e>^*J, ^^SSII^fc 

S;>/'D-fe^y'9-lC3J»;ji^tl, lH«St«lS$:Jfe$tlTTV^-^- (CRT:Cathode 
Ray Tube) IC^^StlSo r ® ^^«)«J^ bT J3 V^fe»«J:©>'^^ - 
fe#t>i± 3 J; »J |§>^lim(^4t^:^)'^^te ^ ^ o 
[0 0 3 5] 

:^ b T ^ m <5 Zl «T & S o 
[0 0 3 6] 

02 (B) {Cli, 02 (A) ^C^V^T^$4^TV^^^iSCCDli^ig<D•^) t), i^M 

2 0 7 S:^-rS®^2 0 SICoVnT, Jl^^K&aP 2 0 7(D^S?:#^b, ^#af 

[0 0 3 7] 
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FPC2 1 2 ^ifi'hXm^2 0 l±lCJ^fi^$tlfe#g^^^2 0 6 iCiS&A-r T:^*^ 
[0 0 3 8] 

ty^ry^- (1) 2 1 4i}^m<tM^lyyX2 1 5. j\-y 2 1 6 ii-fth 

SriiStl'SrtlCJ: »J:!!j^-^-3t-2 1 9 (CRT) iC^^StiSo 
^^y^- (2) 2 2 2^i|0CTV^S„ 
[0 0 3 9] 

[0 0 4 0] 

*i§^icj3VNT, mM^mii:^^2 1 7i±, M-^*3-&a«2 2 1 nmm^n 

TfeU, 2 2 Itt, ®W^-^?!J^^2 1 7T'#^Sti':trXW&SI$2 

0 TCD-aST^-^^^b, :J<C|Ji5g|S2 0 7 i!?)"^ tf-MIt S^XS^SlCX Y Z ::^7=— 
2; 2 1 0 $:g&7b^^fei*®m■^S:^IISo rtllCj:y, :X|5f&^2 0 7li, Iz-if-*^ 
m *f ^ <5 i C # g& $ 4X o 
[0 0 4 1 ] 

rkiz. i/^^y^- (1) 2 14S:^C, i/^^y^f- (2) 2 2 2$:^vnT, 1/ 
— »f-fi^M#=^2 2 3*>^C0l/--»f-2 2 4 SrAfif-rSo ?&^> U--tf- 2 2 4 
li, A-7^^-2 1 6, M^uyX2 1 5 $::^bT:5^|5(|gP2 0 7lcMI*$tl'5 

o 

[0 0 4 2] 

P^±(D^O^ZLX. 4t^$tlfe^|5|&gP2 0 7lCl/-if-?:fi^Wf «>ri:{Cct:'; 
. ^M2 0 7(D#a$:^Te><. :a#:6^lCli, 2 0 7 {C jSttTSl^^ 2 0 5 
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mm2o 3 t(Di/B-hmmti^iy-'^-^mm-t^z.iiK^ ^jmmit^n. mm 
2 0 5 iimm2 0 3(Dmiimmit^ti^o 

[0 04 3] 

[0 04 4] 
[0 0 4 5] 

^l/-- »f-S:fflV^S«-^^CJ3V^T^i, tS:SfIJi|!c S: 3 7 5-9 0 0 nm(©|gHS:M 
[0 0 4 6] 

&s±(D^z)iz. ^ytmmi(Dmmti^m'r^m%m^izm^^^r:K^mui^x. f§ 
^m^iz^mmff^:^^tmmtimm<Di/n-'hmmxv-"!7mmi)^&\::'^r^i^iz 

[0 0 4 7] 
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a 

[0 0 4 8] 

mmm i ] 

:^MMmx'it. ^'mmiz2'D(Dmmh^yt:>':^-!i (tft) ^m^^r^'r^ 

[0 0 4 9] 

^BGj ( j ^il~y®v^■rtl3{)^lo) ii$:^bTV>5o 

[0 0 5 0] 

^y^y^MT FT 3 0 1 mmumPST F T 3 O 2 t. 
. ^^m^3 0 3 ziyv^y^s 0 4 t.^mhX\>^^o 

[0 0 5 1] 

.y^^/^MT FT 3 0 1 (D¥- hmmit¥- hm-^BG i izmm^nx^^ 

-So *fc^>f »y5^>iJ^MT FT 3 0 1 (Z)V-;?.M^i: K w-f ^'SSJglc^, — :&liy 

--^^#i^s i iz. ^o-:^itmm,mmmTFT 3 o 2®^f- hm^jcg^i^stv 

[0 0 5 2] 

s$SMi^fflTFT3 0 2(D^j-7.mmitmmm^^mv i icMMstir^u, f 

l^-f >fHaclil§3te^^-3 0 3 3()Wt- -5 2 0®«fiiCDV^•rnA^-*^Cg?gg$tlTV^ 
So |g3t^^3 0 3:*t^-r'5 2o(©«^(7)e)t., «m0J^fflTFT 3 0 2CD KL/ 

ymmizmm^nx\>^f^\>^:^it. M\^nm3 o i izi^m^tix\^^^. 

[0 0 5 3] 

|§3tm^3 0 3*^;t-r-5 2o®«M<De)*.. mMJ^^fflTFTS 0 2® 
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[0 0 5 4] 

V i ^:<^>^^^c?^^$4^Tv^s. 

[0 0 5 5] 

gi4 (A) ic> mzK^i-r:Lmm^mmm-r^^ytmwLO)mmm^^-r. mm 

gpaoeii, v-;^M^I8S i~sxii, «?jS««&i(«v i ~v x i:, 

i^Gl~Gyil$!^bTVN-5c H^^3 0 6 lC««fS[<Z)®^ 3 0 5A^VhU^;^ 
[0 0 5 6] 

04 (B) iZ^^m^S 0 3<D^mm^^^i^'^^^-t^^<^> ^H^lC^Slt 

1 ^0«SS0J^M T F T 3 0 2itmz:i'y<D'JikMizLXi5<a "thxmm^f^^ 

[0 0 5 7] 
[0 0 5 8] 

izmm, ^mv tcv^mx. z:n?:x^^y>>3> mumxm^^^ :iinzj^*)^mm 

[0 0 5 9] 

x.^v^yBymumit. nmf3'^m.t\>rcmiz^\^^m^^j^^-t^^^ (photon 
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[0 0 6 0] 
[0 0 6 1] 

i)mm<D^mx&v. MS;879-^-^t--T'ii, B0,(Dmmm(Dmm^M^iz 

[0 0 6 2] 

S h v^o J: e) JC-fe^JJ-t-J L-C^^-r ^ r il v^ e) . 
[0 0 6 3] 

[0 0 6 4] 

*ll»JTl±. -fe^lz-if-^rfflVN-S. ;g:<*:6^tCli, ?S^:SS:4 4 0 nmilb, 
71U-S:2 Om J L/-if — fefi^ bT^ >4 4 0 $:ffiVN, 

2. 3 fiLmULX^mmiZU-^^f-^mM-t^o 
[0 0 6 5] 
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[0 0 6 6] 

o 

[0 0 6 7] 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 
[0 0 7 1] 

immm 2 ] 

^tf^^mB^mLx\>^^m^izit. mm^m^i^tc^wimz im±^n^mz) m 
m^n^^. ■^hizm±^no t.^?>t.x<DJim^±xm-<Dmn\Hxn^m^iz 
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[0 0 7 2] 

T, 6 0 U«j||^T'&U, Mit^e 0 1 {Ci^jHI'if (A) 6 0 2*>ii;t^tl 
, S=^6 0 3<Z)Mj||;b'^^?*)tl<5o MM^e 0 1 liMJE#ffl^lC$tlT^y, 

(A) 6 0 2lCcfcoTf?t>tl<5o * fe> iJjt^SOlS: 

[0 0 7 3] 
[0 0 7 4] 

*1*, 6 0 4 ««5R(Z)l2'y5^>f (^M) e)n- K^T'fey, T>n- 
K^%*^TV^€>o D- K^6 0 4 it^- h 6 0 Oa{C<fc ^Ji^ji^S 0 1 

, n- F^6 0 4^i«^j)iAMi:»^^iS^mM^T'SI$M*'5|Sg^I$tvTv^Tt)mv^<. 
A'r^t:Li^<DA'->:^^^y^m^x\i^^o j&fe, mn.-^y':ft.bx\,t. ^--^^ 
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[0 0 7 5] 

TRUISM i«i56 0 3 iibT, ^^m^o:>mmtfj^^mmmnmt.v 

[0 0 7 6] 

h 6 0 OblC<i:y«j||^6 0 1 iljtMStlSo tffMa^lil6^^^<^#i^^ 

n -fe >^ ic J: o T^>^ ic^^ s z: jb^T? ^ s ^IIJfeMT- e> s 

mm<Dmmicmmfpr*m^9t^mMi^'D'D 1 oo~i 2 oicT']&niiftT'^sj:e)tc 

[0 0 7 7] 

~4 0 o'c-ein^-rsi:v\e>:S-^=fe)^^T'^y, zi®#-^icii, -^^xv^s^a 

[0 0 7 8] 

m. (A) ^)^^ (A) 6 0 6liy- h 6 0 OcS::^^L/Tjtj5l^6 0 1 {C 

[0 0 7 9] 

*lli6MT'li, ^1^^ (A) 6 0 6 W(©^SMS6 0 7^C^V^T> Ig^^^^S:?^ 
^■r-2>^i^^b-^i^ji&figllt--5= t^oT, ^li^ (A) 6 0 6|^JC^i;ie>tlTVN 
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So 

[0 0 8 0] 
[0 0 8 1] 

lETL'^AMilbTli, n e/T->^Ji<U ^3t^ai>fl^#:T'^S P E D 

OT^;^^5:fflV^S:li:A^T'^> lE^mmm i^i^Xit. MTDATA 
(4,4' ,4' • -tris(3-methylphenylphenylaBino)triphenylamine)-^ a -N P D^S: 

[0 0 8 2] 

(DS:^V>T?^^'rsr il*^T'^So ^(DffilC=foE udi^ift (Eu (DCM) g (P 
hen) , TJV^^JV^l^mi^ (aI qg) ICD CM- 1 & K-^'^^ b il bt 

o 

[0 0 8 3] 

jiifefc^fe-rsig^Miib-rii. cBPiiir (ppy) 3&^^^^-t 

(A 1 qg) , ^y\r^ J V J ^ b^U U '^A^f*: (B e B q) &mv^s:!:i:*^ 

T'^So ^^iCli. T;V^=ar-/ (Alqg) iZi7 T V y 6 ^^i- ^ V 

M3|SfS:MVNSZlil=b"e#So 
[0 0 8 4] 

[0 0 8 5] 
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-j-?vmmi^ (TAZ) ilv^ofe*^5|s^S:fflv^sz:^l*^-e^s. 3e>ic. /i^y^r 
M2 0 6 i:bT, yv'ftv^^^^ (l i f) , ^-fbr;!/^ -"^^a (a igOg) , 

U^'^7Ari2^;i/r-fe h^- h (Liacac) i: V^o;t#!|S^S:Mv^TtJ^V^*^ 
[0 0 8 6] 

fi^M^ (A) 6 0 6 It^- h 6 0 0 f ^ifri^Xm^^^Q 1 4 IC^M 

3<3D^in;ts?aStt2 0 oicjeiiT'r$><5zii:*^ll^ bv>o *t)^^m^6i 

[0 0 8 7] 

mm^x^i). mm^ (b) i:p$.st„ j&fe, (b) 6 0 8tt«3^^ (a) 
6 0 1 iKDmizM^M^^mmm^Q i o^m-fx. (b) 6 o s^^^mffi 

[0 0 8 8] 

2^llifeMlcJ^v%Tli, ^l^?^^^«®l^g|5tt, ^TJ^ffi^^^tC&Sfcdb, iSi^ 

LfeSffiT'^f ^m^e 0 8izmm^m^^-t^r=.^iiZ{t. ^m^6 0 8 i: 

[0 0 8 9] 

^6 1 0 (A) 6 0 1 ii|l!CJ±:d*T^3^ffibT^^, ■^(D'^mx^-h 
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6 0 0 d ^mi-fcm^^mm-t^. ^lt, >!f- h e o o d ^m^r^m:. M^m 

%mmMM6 1 0|^^^yS'|45!/;^T'A~i;t, micMofe^.^.T'>!f- h 6 0 0 
[0 0 9 0] 

> (PPV) ^, Ji<Vif=-JVitj)],A\r'-)v (PVK) ^, 3j<y :7;i/:ti^>^^® 

[0 0 9 1 ] 

(D^mi:n^mm^m»xi3\>^x^0i\,\ 

[0 0 9 2] 

]S4^^'^«a^b^#cD^i^7&'5»^Tb7te>, >!f- H 6 0 0 g ^mnxm^m^m 
mmme i o^««s:Mj2Il, ^^f- h e o o h 6 o o d ^mf^tc^km 

xm^m%^^^. ^r)hxM^w^%mmmm.Q 10 ijmmm. (a) Qomn 
}zm&vmK^xm\^r=.^. v-VG0Q6.^mnxmm.^mM^ (a) eoi 

[0 0 9 3] 

fiKI^^ (B) 6 0 8li>y- h 6 0 0 h ^-ftX^XMPt^m^^ 1 5 fC^M 

::<Z)^iii^s?a^«2 0 oicjej^TT'^5c:i:*'?M*bv>o ^fe. :^M3^g|^6 i 
^gp ts^ h mnmn & t ^ L T iu^^s L ^, p^gp Mffi^^ {c -r ^ 

. -^LT, fi&l^^|:^^l|BfCJ±:d:b^M{C;&<o^i:z:5T'>^- h 6 0 0 hSrggt-^, fig 
[0 0 9 4] 
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[0 0 9 5] 

So (C) 6 11 ti/f- h 6 0 0 e ^ifi-LXmmme 0 1 iCjt^^tl-So 

:^mmmxit. mm^ (o a i i[H(Dmmm6 1 2{cj3VAT, 

^m-t^o M«li^(Z) i;^=bL<tt2|^lcMt-S7t;^i:T;i/^-'^7Ai:^^ 

[0 0 9 6] 

(A) 6O6fe<fc0^j^^ (C) 6 11lCti, ^jj^^P^fC-r^- 
e;?-fe>-9--ilLT^e>*LTV%S CCD (Charge Coupled Device) &<i;tT 33 < Zl 

« < e) r $: HTIg f <5 (^) ^ * b V ^ . 
[0 0 9 7] 

^hizmmm (A) 6 0 6, K^#^M^M6 1 ojstx:^^mm. (o e 1 1 

[0 0 9 8] 

f^mm (A) 6 0 6, m^#^M^aM6 i oRt^^m^ (o 6 i o 

T'fe-SZlil^^M^ L/V^o ^(D^;^K^S2:#'5 7S:«?){Cli, ^m^WBP 

ic <k y s < s r i!)mmmx&^ □ 

[0 0 9 9] 

Mj^^ (A) 6 0 1 tCli, >?f- h 6 0 0 i &:n'LT, V ^T^6 1 3 ^3*^^ 
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[0 10 0] 

>^S:Mbfc5l^ffiT', :X|J(5^*<feS^-^lCli. -eo^PIS^lcm^JigA^^jStlS <fc e) IC 
[0101] 

m^n^o $ e>{c, mm^ (b) e i e h e o o i ^ift-Lxm^-^n. c 

VD (chemical vapor deposition)^g$:^i;lfe^^^ (D) 6 1 VtCM^zl^tl 
^^Z.n'o(D^t^^<D±iZl^m^^tiDLC (Diamond Like Carbon) m^^M 
[0 10 2] 

;a;J3, DLC (Diamond Like Carbon) mt.lt, "^^^ FIS"^ (sp^)^-^) 
il^^y'T^f hJ^-^ (Sp2jig^) 3{)^M^Lfc^^KmT'feS. ?&I^3, C V D (chem 
ical vapor deposition)^gS:fii^fe^M^t-^V%T li, (Og) . ( 

Hg) > (CH4) , r>^^T (NH3) , (siH^) &mv^sr 

l"t-g>^?Stlt*^ 1 3. 5 6~6 OMH z (D=b<DS:ffiVNS3h:^"5"eSSo 
[0 10 3] 
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[0104] 
[0 10 5] 

- h 6 0 0 "^^ixX^Xmm.^ (B) 6 1 6 (Cj^^^tlTVN^^ f^IL^ 6 1 %X\% 

m^ntc.n^m'f-^wim'^yif^^tf^^um-t^tc.i^cD^mx:^*). i^^^-uxmrn 

[0 10 6] 

S d i: T' ^ -5 ?!j A -^M iz^^ MM '^•^^m^ltm^^Xfjtnmtfjt^fjt 

izja^xmm^mit^'itxmm^^^mm.t&o :i(Dmm^m(Dt^izmi\:Av ^ 
Mzj^m-^n^mmu^mi^&^t^mmx&^o 

[0 10 7] 

m^ytmmmmx^m^^:r.t.^-^mx:&^o z(Dm^. m^^t^mm^i^< 
it^^ytrnt^mm (D izmit Av^j^izf^m-^n^ v^mm ^w^rnvxisKzii 
itmmx$>^o 
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[0 10 8] 
[0 10 9] 

mz> i*ih^6 1 8J,z\t^m^ O^yt^^v^:^) 6 2 o *^M^$ti-5o 

6 2 0 lClii^>|im# (C) 6 2 1 ttm^-f^n. m±^e l 8 T'|g)l&^^^®i!f A:^^ 
^TbfeS«K5:^tS^6 2 O/sii^jHf So ^?S^6 2 0 fe^^siO^Sr^U # 
t-js^iiT'^JEEii"rsz:ii*^Brig-e*-5o :i<D^m^6 2 Ott^lh^e 1 8 SrniC 

ffi, frTiL^e 1 8^c^v^Tmv^sg|SM$:#^^^■rsg|s*^#^^^&t8^•^S3i:=foBrle 

[0 110] 
[0111] 

tct^. 3L$.^yi/Bymmmiz^'oxmm-^tir:Lnmc^^^xmm-t^o 

[0 1 12] 
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(I TO) lE^^AmtLXmy^ntyr-yif^Z 0 nm 

ytUf^tLX hV^V^y hit^l^X^^l r (ppy)3*^ CBPt(D^MM 
CP^ 1 0 nm, mmtLXrJ\y^=-OI^^ 14 0 n ni<Z)^S IC^MfS i illC 

[0 113] 
[0 114] 

ton) CDii^b'tx^ ^y$/3>0^iitCj:U^mStl'5o >y a >0«»ii{C<k U 

xcRTKm^^n^r:^&>n^m^±K^'^-t^^^3(o^u^i^mzs^^-t^ 

[0 115] 

3^/^ -rr 0 — - 1 5 v®«SHicfev\TPPins4xSo fP^n^ 
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[0 116] 

[0 117] 
[0 118] 

[0 119] 

[^1] 







EL;a*«*rmW] 






6V 




57.6 


6.9 




0.24 


0.24 


7V 




109.2 


17.71 




0.28 


0.28 


8V 




187.2 


40.8 




0.32 


0.32 



[0 12 0] 

ffitt, 1/5-1/1 Olc;S:oTVNSo o^U, V-if-mif(C J: »J 
i^-fb ^ ^ i: T'#§^^^^® fi^^Wfg ^ i ^ t) S . 
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CO 1 2 1] 
[0 12 2] 

(T.Tsutsui, C.Adachi, S.Saito, Photochemical Processes in Organized Mol 
ecular Systems, ed.K. Honda, (Elsevier Sci.Pub., Tokyo, 1991) p. 437.) 
CO 1 2 3] 

to 

CO 1 2 4] 

C^b 1 ] 




CO 1 2 5] 

(M.A.Baldo, D.F. O'Brien, Y.You, A.Shoustikov, S.Sibley, M.E.Thompson, 
S.R.Forrest, Nature 395 (1998) p. 151.) 
CO 1 2 6] 

[0 12 7] 



ffi|iE#2 001-3091645 



#2 000 — 4 00168 



E t E t 




E t E t 



[0128] 

(M.A.Baldo, S.Lamansky, P.E.Burrrows, M.E.Thompson, S.R.Forrest, Appl. 
Phys.Lett. ,75 (1999) p. 4.) (T.Tsutsui, M. -J. Yang, M.Yahiro, K.Nakamura, 
T.Watanabe, T.tsuji, Y.Fukuda, T.Wakimoto, S.Mayaguchi, Jpn.Appl .Phys. , 

38 (12B) (1999) L1502.) 
[0129] 

[0 13 0] 
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[0131] 

[0 13 2] 
[0 13 3] 

immm 5 ] 

^•tmmm^m\'^xmm-t^o 

[0 13 4] 

Ef7icfev>T, mmi 0 o±izmi-f^nr:L7.^ v^y^mTFTi 2 1 itn^ 

[0 13 5] 
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[0 13 6] 

MT FT 7 2 4 $:;tbTVNS. ^fe, :^mmmx'itmmm^f)^^-t?>TFT^i/ 

[0 13 7] 

SBIS7 0 1, 7 0 3 liCMO S[lII^(Z)y-XSBi^, 7 0 2iiKb-r>S2 
ij«hLTmg-r-5o @Bi^7 0 4liy-XSBi^7 0 8 i:;^-f ^y^>^*MTF 

mm7 0 9 v^y^mT FT (D\^]y^y m^t.^m^mizmm't^mmii 

[0 13 8] 

3&^3, m^lS^JI^ffiTFT 7 2 2ttp^■V*;l/MTFTS:MV^T?^fiK34^So 
*IIJfeMT'ttmiSS0J1»MTFT 7 2 2 > i^;i/>5f- UT V^S 

[0139] 

fBilS7 0 6li«^iM^fflTFT®V-xBB«g (Si5S«*&«glcffi^-rs) 

T'fe y , 7 0 7 itm^Mmm tft <Dmmnm 710 jiicMfes r i: T-Miiaffi 

7 10 il«^6^{Cg^M-t-5«@-e^'&o 
[0 14 0] 

ii7 1 oii, ±mmm^m^'t^mK^i-m.^jtmmmmm7 1 i±izm^-t^o * 
nifeMicjsvNTii, mmni'^^jt^^m^tmi 1 1 ^m^^^xTFTiz^^m^^^ 
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-a-^^JfSrX'^S 7^tt¥m®tc?^MK (c®|g«® ^J^^i" Stale ^Jfi-fb L 
[0141] 

SB^7 0 1 — 7 0 7 ^j^m^. mi\^^^^o\z.Ay^ 712 S:?^figf So A 

>^7i2tt 100-400 nmo^^m^istimmW:^i^<^t^mm^^m^j-^^ 

[0 14 2] 

m^ttl X 1 0^—1 X 1 O^^fim (^f*L<ttl X 1 0^—1 X 1 O^^Qm) il 
[0 14 3] 

^^^mmit-^m^mmi^x^^^. M^i^micit. je^^am 7 1 3 a i: lt 2 o 
nmm<Dmy9ui/r-y (cu p c) m^mvf. '^(D±izmybm7 1 3htL 

X 7 0 nm^® h 8-^ J V J hTJl^^—^l^^i^ (A 1 qg) MSrfg 

bTV^So A 1 qgtC:^-:^^ y K>, U 1/ > % b < liD CM 1 
i: v^ o ^^m^tfem S r H xm%^ ^Wm-t^ Z-HiS^X^^. 

[0 14 4] 
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[0 14 5] 
[0 14 6] 

T'V^e)|g3^^^7 1 9li. M^«® mm) 710. ;ta^l:A%M7 1 S^tJ^^ 

^7 1 4-e?^^§tifeii>5=>-i?-s:j&-r o 

[0 14 7] 

^3t^^7 1 9 ^^^Km^^^KLX/^yi/^-i/Bymi 1 6 Sr^l^TSr 

i:{±^^T'fe-g>. >'N°^yi/^-s:/3>jK7 1 6i:LTii, mmm. mt^ms^^i^ 

[0 14 8] 

DLCl^li^M*^^ 1 0 0TCfiilT®MS«gHT'^m«rigT'feSfei5, 
^4(Z)<Sv^qt«lft^%M7 1 3(Z)±:e'ic%^^ic^j^-tsz:ii*<T#So d 

mm 7 1 3f)mm-t^ii\^^rcmm^m±r'^^. 

[0 14 9] 

$^{C, >>/<-2/3 >M7 1 6±iZm±U7 1 7^igl-j-, ^A'-M7 1 8 

$:ftlU^*5-l±So iifih#7 1 7i:LT«^^^ll«!^^:tffll&Mv^4^^^^<, P^gptc 
fe€>o *ll^6^^CfeV^T:)!JA->^7 1 8li:;!/^x«5K^:H3l«^-«?>^^x 
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[0 15 0] 
[0151] 

^M%fi^^^c^v^T> ^5i:^if^iS^3^)^J&<, Jig^*^«;^iM^SH=S:^L> TM® 

h«^i:mJ&SMJ|5c (GOLDM^Dc) i:, >f- h«® ^:&v^Mi|5c (L 

[0 15 2] 

\>^xmmnm (mm) 710 t.mm7 1 4 i:*«e/3- h Lx\>^^xmB7 15$: 

;tL.TV^S„ *5§HgtCj:»J^|5(6gP7 1 5(Z)fiiSS:#^L, If-Mlift- S 3 il 
{CJ: UXW&aiS7 1 5 $:*eii^^7 2 0 JC^;iS 3 ilA^T'^Sc r^KSgP 7 1 5 SrSfSii^ 
#:7 2 OlZ^pL^ZtX. 1 5 IC^l-t-S U -^'«?J^§:l»<?r i::*^T'^-5 

o ckoT. XM7 1 5^C^^■t<&U-^^«^?S^ca;^Jm3^fiUTV^fe|§3fel^^&#t)^ 

[0153] 

V-Y ^ n y n -fe i?- 5: L/ e) So 

[0154] 
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#2 0 0 0 — 4 0 0 1 6 8 

[0 15 5] 
[0 15 6] 

gisicfevNT, 8 1 uiS'K, 8 1 zitrmnr^^mmm mr. rmmii^^ 

[0 15 7] 

^mm^^timmmi tit. M^i^^mKitm^mmm. ^immmmv<\tmm 

itmrnm (S lOxNy : x> yit.^M<Dmm T'^^tlS) ^H^^lcMbT 

^^^b < ^i^^&m^<^)#J^T'-^*•*^«fi^^^^^§■^■■ 
[o 1 5 8] 

8 2 0 lli::^>>f^y^>^*ffiTFT, 8 2 O 2 li«SfEW«T F TTfe ^tl 

^$tl^^V^, X>f ^y^>^*^TFTi:«MJMTFTli, n 5^ ^ :^ ;i/MT F T 
[0 15 9] 

X>f ^y^>y^TFT 8 2 0 Hi, V-XMJ^8 13, F l^-T 8 1 4 , 

LDDMJ|!c8 1 5a~8 1 5 d, ^MmmS 1 6 SLt>*^"^ *>'^?^fiK« 8 1 7 a, 
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8 nb^^tim^mt. ^-hmmms 1 8 ^-hmm8 1 8i9b 
mimmmmms 2 0 1:. v-:7.m^m8zit., }^u>(ymm8 2 2 t^ 
mLx\<^^o j&fe. ^'-hmmm8 1 8X},tmimmmmm8 2 0itmm±(D^ 

[0 16 0] 

tr:L. msizm-tyt^^ y^y^mTFT 8 2 0 nt^-hmm8 si 

[0 16 1] 

«TFT(D;r7«^iK5:+4^JCiS<"rtlli, ^tlfe*l-t«^(SWMT F T 8 2 0 2® 
[0 16 2] 

Se>JC, >^>r»y^>^^MTFT 8 2 0 1 lCfeVNTli> L D DM^IIc 8 1 5 a~ 8 
1 5dtt, >?f- hijei^l^S 1 8 S::frbT>?7'~ hSfii8 1 9a, 8 19bhm^^^ 

„ L DDfl^^S 1 5a~ 8 1 5d(DS3 (iPi) liO. 5 — 3. 5 yet m. 

fi<flCli2. 0~2. 5 Atm^:■rtl^^^V^o 
[0 16 3] 

S"t;i/5^>!7'- hfllit<D#-^, ^^:^;i/?^fi^fllgc<^)r^ict8i-te>ti:/bi^illfli|)c8 i 6 
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[0164] 

^kiC^ n^mm^ T F T S 2 O 2 li, y - ^^.M^Sc 8 2 6, F b-r 827 

^8 3 0 ^1, mimmmmms 2 0 ^j-j^m^ms 3 im.mz\^u>( ymm 
8 3 2 ^mhxmm-^n^a :^mmmiz^\>^xm^mmmT f t 8 zozit^^ 

[0 16 5] 

:^>f »y^>^MTFT 8 2 0 1 ® K l/^ >MJ|!c 8 1 4li«^^M^fflTF 
T 8 2 0 2(Z)>!f- h 8 3 OtCg^gl^tlTVNS, 0^LT^iV^;&V^?b^, :^^a«r{Ctt 
M^M'MmTFT 8 2 0 2(D^~ NS^8 3 0 li>^>f ^>^fMT F T 8 2 0 1 
®Kl/>r>'fI«lc8 l4i:Kl/>r>iBijig (g|il^BBij«i:=fo-a-^<5) 8 2 2S:/f*bTm 
^6?riCg^i^StlTVAS„ h«@8 3 0 h#iti:;&oT 

V^S:^^, h^igT'feoT=bav^o ^Jt, T F T 8 2 O 2 ® 

[0 16 6] 

«ssMi^mTFT 8 2 0 2it^%m^K^A^H^nmM^mm't^t:ify(Dm 

>^ffiTFT(Z)^A':^;l/lI^iJ;^J=b^^<|g|t■r€>:li:;^W*bv^„ mmm 

mmTFT 8 2 0 2izmm^jimmt)mti/3i\>^^oiz^ cd ii;gi?)ic 

Iglt-f Szii:*W*bv\. L<tt-Mil$>fey 0. 5 -2 At A (ieF^b<tt 

1~1. 5;CiA) HtSi^JiiOiZ-t^o 
[0 16 7] 

*fe$e>lC, S^l^mfflTFT 8 2 0 2®fSttM imz^ :^ /im^mm (D 
mm^m<-t^ (^f*L<tt5 0~1 O O nm, S^jlCif^ L<tt6 0 — 8 0 n 

m) ZtiZ^^X. TFT(D^it^m^X^^\^\ mz, 7.^ v^y^MTFT 

8 2 0 i(Dm^\t.:^-7mm^A^'^<-t^t.\^^om^.i)-^hM.t\>\t. m\z^ 

^^}\^l^^m.m (Dm:m^n<-t^ (0*L<li2O'-5Onm, -^^Kntx^ 
<li2 5'-4 0nm) %^^T'&€>o 
[0 16 8] 
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[0 16 9] 

<£^^S-&-5#3iS:^t-<5TFT$:CMOSiaji!&®n5=--v:^^;i/MTFT 8 2 0 4 

hm^mmmm^^mt. iom. na^wsmm^ (ly^jn/y^^ a/dh^a- 

[0 17 0] 

CMOS|lIg&(Z)n^-V:^;i/MTFT 8 2 0 4 ©MttMtt, y~>^li^^8 3 5, 
K^'>r>M^i!c8 3 6, LDDII^S 3 7:at)f^^:^;;i/j^^fIJ|lc8 3 8 5:-^^. L 

DDfi^s 3 nt^- hmmms 1 8 sr^bry- hmma 3 9 iiM^&oTvx^ 

o 

[0171] 

\^ly>fymm8 3 6ffi!l®«>lCLDDMJUc8 3 7 $:?^^LT V>SCD», Ifrf^Mlg 
$:^il$^V^fei?)C7)SB;S-e^S= Z(Dn^^:^JimT FT 8 2 0 4it>ty 

[0 17 2] 

CMO SIlIli!&(Z) p5^-V:^;i/MT F T 8 2 0 5 tt, Jjx K :^!r^ U T'iiAlC 
?S«M«V-::^fIJgc8 4 0, \^U>fymm8 4 l JStZf^ :^ Jim^mm 8 4 2 S: 

^<?^, '^<D±izit^-hmm^8 1 8 t^f-hmms 4 3i!)^mi^'^n^o ^m. 

n^-v:^;b§5!T FT 8 2 0 4 I^^IC L D DM^lJc ^IStt, 5^^ h^-vUT^^S: 
[0 17 3] 

;&fe8 6 1-8 6 5lif^-V^;b?^^«8 4 2, 838, 817a, 817b 
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. 8 2 9 S:?^^-t-5fe4?)(DV^^'T'fe-g)„ 
[0 17 4] 

tfc. n^-V*;i/ii[T FT 8 2 0 4 jSttJ^ p ^-1? :^;l/g|[T F T 8 2 0 5 li-etl-T 
tiV-xfIJ^±{c|glM^i!ieii^!^8 2 0 S:raiC:^bT. y~;^^9-^i^8 4 4 , 8 
4 5$:WLTV>S<. tfc.. K U>r >@Bi^ 8 4 6 j: o T n :^^;i/MT F T 8 2 

0 4 i:p^-Y:^!.;i/MTFT8 2 0 5 tL(D ]^ ymmtm^izmm.mzmm^ti 

-So 

[0 17 5] 

7:?ClC, 8 4 7{j:||l7t^yS//^-i/a>i^T'^U, 1 0 n m— 1 /im 

*b<ii2oo~5oonm) i:•rtl^^av^^ MJi^FiiLTii, ^M^^timmm 

^nm^m^m-t^. mmm^zTFT (#(c«mj^mtft) (o±*{cigjt^ 
Ay 2/'^-s/H>i^8 4 7iiz:tie)®r;i/7!7y^M (ori&>f;r>) Sttft^hic 

[0 17 6] 

, TFT{Ci:SmMlil|2Mr^$fiii^l^8 4 8 T^if^lKLT ^ il^^M* b 

^^eoT, JlJ^ttO. 5 — 5 (^f ^ U<lil. 5 — 2. 5 a* m) 75>W* L V^„ 
[0 17 7] 
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^mi-ft:^^. m^^nr^m^mz^^^xmmmmT F T 8 2 o 2® Ki^^>es 

[0 17 8] 

iB^«^8 4 Q<D±izitmimmm. mimitmmm^tcitmmmmmvtjt^ 

1^8 5 0 ttiif^«=S8 4 9 (D±iz:iL^y^y^^iz^vmnmt>'^m'^hn. -?-(di#p 

0° (0t b<li3 0 — 5 0° ) 

[0 17 9] 

m^mmmmms 5 0(Z)±{cii;t#>fb-^%M8 5 itimn^n^o mm^t^m 
m8 5 1 ii#Mxi«jg«atT'ffivNe>tis:!5)^> mmm^:^xm^^r=.:^iim^mmiii 

[0 18 0] 

a 8 ® ^i^tt R G B ^CM/S b ;t^S^(Z)5§3tm^=- S & M V^ fe^-^ 
(Dmx&^a ^fe, 0 8 tcii— oo®^L:^^EI^LTi^?&VN*\ III— =i^j^<^lir^ 

^zta^x^^o :^nmimyt:&^izmt>^-rmm-t^ztt)'i-^mx^^. 

[0181] 

^mit-^mms 5 l®±{cii^^^^®|^^i8 5 2:^)^|gl^^nSo I^M8 5 2 
thXlt. ft♦Mm«)/^$V^V^:^^^'^A (Mg) , V^^J^ (Li) ^U<ti 
(Ca) S:-^t/M)|BFS:MVNS„ ^?*U<«MgAg (Mgi:AgS:M 
g:Ag = 10: 1 -e^g-^b^#f4) T'^'5«M$:MV^4^^^^V^„ -ft&tC=fe,MgA 
gAl«M, LiAim^, L i F A l«^:^^^if e>tl-5o 
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[0 18 2] 

tsi^. mmmm (mm) 8 4 9. mmit-^f^ma 5 ukv^^ms 5 2iz^^x 
n%m^8 2 0 6i!f^m^^n?>. 

[0 18 3] 

M^mmm. T^/^v^m. :f^x-7cwr>mmoy%^mxmm.m\z 

[0184] 
[0 18 5] 

^fc, 8 5 Stt^^m^-efey, l^^8 5 2$:^g|J®7K:e-^;?)^^^ili-Si:ra 

[t. T;i/^-'i7A (Ai) , 10 (cu) ^b<tt^ (Ag) ^^tii&mm^^m 

&Mv>szii:3&W*bv>. zi®^M«^i8 5 3 ^c^«^i>fl:-gr#lM®#ili&$:Mf^•r 
S iillfe^^ =fe »5# T- ^ S o 

[0 18 6] 

^fe, 8 5 4 li||2 7\°^i/S/K-i/3>M"e^tJ, H^lil 0 nm— 1 /tim (^f 
*U<ti200~500nni) ilftlli^VNo ^ 2 /I ^> i//^- a 8 5 4 

fgi^sse^ii, ^ii^b^^M8 5 1 &:!KM^e)^M-rsBfi?;*^^T?&sA^ mm 

<5DT% fjt^^<^u mtL<i.tmu^^<^ 1 2 o°c^x<Dummm) x^m-t^> 

[0 18 7] 
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iz^\>^xmmmm mm) 8 4 9 nmms 5 2 m^^tyB-h LTv%s^R&gi$8 e 
J: »;:ki5«sgiJ8 6 0 ^mmtLx^m-t^:iiiiz^ ^Pfigps 6 0 ^mm^s e 

[0 18 8] 
[0 1 8.9] 

[0 19 0] 

^yh^^ , :Mf>?f-$/a ^SS^^g (7!j-;r-7=>r 

VD) ^(Dmmm^^n^L. ^<Dmm^m^ho ^mmmm^mxr:^mm) 

}:^t>^mf^n^o mz. mMM^^mm^M.^m^t>^^\'^mmmmmmt. m 

[0191] 

12 9 (A) itmmmmx&^j. m^2ooi, ^^$#2002, ^^§[$200 
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[0 19 2] 

09 (B) tiT-*i?^;i/X^;i/^^^T'feU, :2|5:^2 10 1, ^^S2 10 2, 
2 10 3, 2104, :?^g|Sg?M7K- h2105. i/ ^ -$( - 2 1 

mBB2 1 0 2^cMv^s:li:*^'t?^So 

[0 19 3] 

09 (C) ii>^ - hMA-y-:^;i/3;ytfzi-^tT'&U, 2ji:#:2 2 0 i, tt^2 
2 0 2, ^^aS2 2 0 3, ^lr-3K~ K2 2 0 4, M^m^-h 2 2 0 5\ 7K>f 

i^m^n^^ytmmtmB3 2 2 0 3^cmv^^zli:*^T'^^o 

[0 19 4] 

09 (D) ti^A>r;Hi>tra.-^r-efe»J, 2fc^^:2 3 0 1, ^^^2 3 0 2, 
X>f»y5^2 3 0 3, ^f^:2lr- 2 3 0 4, f^:?^i^3jf- h 2 3 0 5 ^ ?:-^tfo 

iz^ vmytm^oy^m3(D^^Mmm^no^ytmMi.tmmm2 s o 2^cMv^ 

[0 19 5] 

09 (E) ttSB^^#:^«g;ifc»I^M®®#S^^M (M^i^mKitDVun^ 

mm) ^^2 4 0 1 , mi^2 402, mmUA 2403, mm^^B 2 4 

0 4, mmm^ (DVD^) m^j2^^^2 4: 0 5, 2 4 0 6, :;?.tl°-;«j 

-giJ2 4 0 mm3A2 4 0 sit^nvxmmmm^m^i^. 

B 2 4 0 4 it^t Lx:sc^mm^mm-t^ii^. :^mmiz^ vnytm^<D^mm(D 

m^Rwrn^no^^muitzn^mmmA. B2403, 2 4 0 4icmv\^ 
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[0 19 6] 

BI9 (F) ii=r-iJ^;i/Mv^-f >^:/i/>r (^^y Kv^7> hf'-f x:/i/>f ) "e&»J 

, 3fs:#:2 5 0 1, ^^^2 5 0 2, T-A@P2 5 0 3 $:-^t^o ^IgH^lC J; U Ife3^ 
^^®:XPfeBPCZ)«HE.S.tJ^#a&^Te)#g^agli*^Bl5 2 5 0 2^CMV^SZ:i:*^T' 

[0 19 7] 

1119 (G) lt\^7'yfiJ^^V&V. 2fi:#:2 6 0 1, ^^g|J2 6 0 2. m^2 6 
0 3 , Mmm^- h 2 6 0 4 , U =en 2 6 0 5, ^^HP 2 6 0 6, A 

^y^U-2 6 0 7, W^A:^JiP 2 6 0 8 , ^>f^dp- 2 6 0 9 ^S:-^tf. :2fc|§^lC 
J:»;i8^^^<3!)^PI5SP®tfeaE;S:tJf#SS:fr-5^3t^«l±^^gP2 6 0 2lcMv>S 

[0 19 8] 

z:z:-eK9 (h) ttSI^«iS"efe*;, :*:^2 7 0 i, tl#;2 7 0 2, ^^9$2 

7 0 3, W^AijgP 2 7 0 4 , iiP^m:f;gP 2 7 0 5 , ^^^=^-2 7 0 6, iJl^gpg? 

i^>j<-h 2 7 0 7, r:y'ri-2 7 0 8^^^tio :^mmiz^vm^m^(D^mm 

^^^2 7 0 3i±M^®^«tce^Ei(7):$C^S:^^-rs^i:T-^i^«if®m^«iJ 

[0 19 9] 
[0 2 0 0] 

[0 2 0 1] 
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mmmmitmi^x}t:<, &^^^^m(Dm%mmzm^^^^iiti^'^mx&^. t. 

[0 2 0 3] 

&.±Mmhr=.^oiz. :$immiz^ij> mytm^izisi-f^^mB^^^Lx. ^ 
mm<D^m.^nmh. xmmzi"-'*f~^mmt^:itnz^ijmytm^<Dmmii 
^mizni'f:s>iyB''hmm^mm^tvx. iy3-hmmizi5n&v--!/mm^m 

^€.0 ^fc, ^mmiz^ ^mm^m-t^^^m^^mm.i^xm^mm^i'^m^ 
&:it.ii^x^^(Dx% ^ytmn(D^Mizi3i't:s>m^t. »; ^t^±^-^^zLttj^x^ 

So 

m 1 ] ^mmiz j: ^^mm(D^^jkzj^mm:^m-D^^xmm-t^mo 
m2] :^mmiz^^xmm^^jkwm:^m-D^^xmm-t^m. 

[0 5] ^yi/mymmmiz^i)mm-^tircxmm(D^M. 

[0 6] :^:5§H>9^cmv^S^m^fi®«^!gS:^■rliIo 

[0 8 ] ^%mm<Dmmmm^mm-t^m, 

[09] m^tl^cD-MSr^t-BI, 
[miO] tJ&5RMS:Ui0Jt--5llfo 
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